Microgels Sopping Up Toxins-GM1a-Functionalized Microgels as Scavengers for Cholera Toxin.
Vibrio cholerae is a Gram-negative bacterium that causes secretory diarrhea and constitutes a major health threat in the industrialized world and even more in developing countries. Its main virulence factor is the cholera toxin, which is internalized by intestinal epithelial cells after binding to the glycosphingolipid receptor GM1a on their apical surface. A potential future solution to dampen complications of cholera infection is by scavenging the cholera toxin by presenting competitive binding motifs to diminish the in vivo toxicity of V. cholerae. Here, we generate GM1a-functionalized and biocompatible microgels with diameters of 20 μm using drop-based microfluidics. The microgels are designed to exhibit a mesoporous and widely meshed network structure, allowing diffusion of the toxin protein deep into the microgel scavengers. Flow cytometry demonstrates strong and multivalent binding at high capacity of these microgels to the binding domain of the cholera toxin. Cell culture-based assays reveal the ability of these microgels to scavenge and retain the cholera toxin in direct binding competition to colorectal cells. This ability is evidenced by suppressed cyclic adenosine monophosphate production as well as reduced vacuole formation in mucus-forming colorectal HT-29 cells. Therefore, glycan-functionalized microgels show great potential as a non-antibiotic treatment for toxin-mediated infectious disorders.